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Introduction
● The purpose of the research is to look into the
possibility of using electric fields to create more
efficient and effective cooling system to be used
in combustion chambers.
● The research is applying the ideas of flames
being weakly ionized plasma and then using an
electric field to move the ions away from the
combustion chamber walls
Figure 1
Open air combustion with (right) and without (left)
voltage applied with a one and a half inch gap.

Key Findings/Results
● When plates had a one inch gap between them
and voltage was applied a twenty-five to thirty
percent drop in temperature was observed on the
charged electrode.
● When the same voltages were applied to the one
and a half inch gap the opposite was observed and
the temperature rose fifty-five to seventy percent.
● The anode saw a large temperature increase with
both gap sizes however the temperature rose in
more gradual increments with the voltage when
the one and a half inch gap was in place.

Figure 2
Graph of 1 inch gap in the top left. Graph of 1 and a half inch gap in the top
right. Graph of the anode with the one inch gap in the bottom left. Graph
of the anode with the one and a half in gap in the bottom right.

Materials and Methods
● The experiment tested an equivalence ratio of 1.7
of methane and air, at methane flow rates of 1
and 1.2 liters per minute (SLM).
● The chamber walls/electrodes are aluminum
plates
● The voltages applied were 0 kilovolts (kV), 2kV,
4kV, and 7kV. The electrode on the right as shown
in figure 1 is positively charged and the left
electrode is grounded.
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Impact/Conclusions
● While the temperature drop observed shows that
electric fields could have potential use in cooling
systems for combustion chambers, in order for
them to have a positive effect the flame needs to
fill the chamber as shown by the negative effect
when the gap was increased and as a result the
temperature increased with voltage.

